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. HE Council beg to report that the number of members 
) during the past year has not materially altered, and 
they trust that the members will induce their friends 
who may be interested in the subjects discussed by 
the Society to join its ranks and contribute to the papers and 
discussions which are of so much interest. 


The Council have, with: much regret, to record the 
death of Mr. Thomas Moore, F.R.C.S., who joined the 
Society in 1883, was a member of the Council for some 
years, and in the years 1890-92 filled the Presidential Chair, 
much to the benefit of the Society. 


At the ordinary meetings of the Society during the past 
year the following papers were read, viz. :— 


March, 1900.—Mr. Geo: Draper, F.R.G.S., gave. an 
address on ‘‘ Modern Signalling” and on ‘‘ The Marquis of 
Worcester’s Visual Correspondence of 1655.” 


May, 1900.—Mr. Bennett prepared a paper on ‘‘ The 
Movements of the Fins of the Salmonidz.”’ 


November, 1900.—Mr. Stanley Edwards exhibited speci- 
mens of Lyccenidce from various parts of the world, and 
Mr. He E. Witherby; &.Z.s.. MBO.) exhibitedavanitaus: 
specimens of birds captured by him on his journey up the 
White Nile. 


Decemter, 1900.—Mr. A. D. Webster, F.R.S.E., read a 
paper on ‘‘ The Fauna and Flora of Greenwich Park.” 


Fanuary, 1901.—Dr. Walter Kidd, M.D., F.Z.S., read a 
paper on ‘‘ The Direction of Hair in Mammals,” illustrated 
by various diagrams. An abstract of these papers will be 
printed with the transactions of the Society. 
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The excursions of the Society during the past year have 
been as follows, viz. :— 


The Ladies’ Field Meeting was held on Friday, June 
15th, at Sevenoaks, and was well attended. Knole Park 
and the interesting mansion were visited, and after luncheon 
drives were taken in the neighbourhood. 


The Annual Dinner took place at the “‘ Falcon” Hotel, 
Gravesend, on July 14th. The attendance of members was 
not large, and the Council hope that on the next occasion 
there will be a better meet of old friends. 


The Cryptogamic Field Meeting was held at Orpington 
and at St. Paul’s Cray Common on October 13th. Dr. M. C. 
Wooke attended as expert. Fifty-six species of “°Fungei”’ 
were collected, a list of which will be published with the 
transactions. 


A special Field Meeting was held on November 3rd by 
invitation, and under the direction of Mr. A. D. Webster, 
F.R.S.E., when fifty-five members and their friends visited 
Greenwich Park, and inspected the barrows in the park and 
the underground passages. The visit was most interesting 
and the particulars communicated to the Society both at the 
Field Meeting and at the subsequent ordinary meetings by 
Mars \Vebster, Mr. Herbert Jones, Mr. H. S. Saunders, and 
others relating to these underground passages were much 
appreciated by the members. 


The Accounts will be duly audited and printed with the 
transactions. 


As it was found in practice to be inconvenient to hold 
the ordinary meeting of the Society in December on the 
third Wednesday in the month, Rule No. 14 was altered at 
the Annual Meeting, and the second Wednesday in Decem- 
ber was substituted for the third Wednesday. 


Mr. Henry Hainworth having expressed a desire to 
retire from the post of Honorary Secretary, which he was 
good enough to accept temporarily, Mr. W. B. Billinghurst, 
B.A., has been elected in his place as Honorary Secretary, 
to assist Mr. Stanley Edwards. 
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DELIVERED BEFORE THE 


WEST KENT NATURAL HISTORY, 


MICROSCOPICAL anp PHOTOGRAPHIC SOCIETY, 
BY 
The President, H. F. BILLINGHURST, Esg., F.S.S. 


On March 27th, 1901. 


GENTLEMEN, 


It is the custom of this Society, in common with societies 
of a like character whose raison d’ctre is the consideration of 
scientific subjects, for the President annually to deliver an 
address to the members, presumably bearing on the in- 
vestigations or progress, either locally or generally, of the 
particular subjects which come within the ken cf the Society. 
Now, as your President, called upon to deliver the Annual 
Address, with every desire to do my duty in this respect, I 
feel conscious of my inability to do so satisfactorily, inasmuch 
as my actual knowledge of any of the subjects which come 
within our scope is so very limited that any remarks I might 
make thereon would necessarily be addressed to those who 
are better informed in the matter than I am myself. 


Under these circumstances I propose to confine my 
address to the consideration of a subject which is of para- 
mount interest to us all, and has been especially so during 
the past year, whether we be members of the West Kent 
Natural History, Microscopical and Photographic Society, 
or whether we look upon the matter merely as members of 
the community at large, and which after all is not irrelevant 
to the objects of this Society, as it may well be included in 
the study of Natural History and Natural Products. I reter 
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tothe existence of ‘Coal, in this country, and to) the present 
position and future prospects of the supply. 


It has been truly said that the existence in these islands 
of coal, coupled with iron, has been the mainspring of the 
prosperity of Great Britain, but we have scarcely realised 
how necessary the supply of coal is to us individually, until 
our attention has been sharply called to the fact by the 
sudden and relatively enormous rise in the price of coal some 
few montis) since. it makes ajsensiblediliienencemeon cle 
householder whether he has to stock his coal cellar at 23s. 
or at 32s. a ton, or whether he has to pay, as in this neigh- 
bourhood, 2s. 1d. or 2s. 8d. per 1,000 feet for his gas. But 
these difficulties sink into insignificance when we come to 
consider the increase of cost to the great consumers of coal 
—¢.g., the tailway companies—to them the cost of coal at 
the pits mouth has, within the last few months, almost 
doubled, and in the recent half-yearly reports of twenty of 
_the principal railway companies of the kingdom it is stated 
that the increase of cost for coal during the past half-year 
has aggregated £1,003,000. 


Hence the individual consumer of coal has not only to 
face the considerable rise in tine price of the coals he uses, 
but if he has invested his money in railway, gas, steamship, 
or other companies dependent largely upon the use of coal, 
he will find his dividends sensibly reduced. 


It would not fall within the province of this Society to 
enter into the field of the political economist and discuss the 
economical reasons for the sudden and relatively enormous 
increase in the price of coal—whether due to the necessary 
laws of supply and demand, accentuated by the transport 
requirements caused by the war, to the strikes and require- 
ments of the miners, to the appreciation of gold and the like, 
or to speculate on the prospects of a fall in price—we may, 
however, take comfort in the opinion of an expert in the 
matter who is known to, and appreciated by all the gas 
consumers In) the south of Wondon. ~L reter, fo tnemame 
Chairman of the South Metropolitan Gas Company, who 
holds that the present high price of coal will not continue 
indefinitely, and who has backed his opinion by making only 
temporary contracts for the purchase of coal at present 
prices with the view of renewing them later on at more 
favourable figures. 


We may, however, very reasonably consider whether 
underlying the causes, whatever they may be, for the rise in 
the price of coal, there is not some sign of the expectation 
that the supply is limited, and that sooner or later the price 
must materially rise by reason of the reduction of the supply. 
At all events we can turn our attention to the supposed 
amount of such supply, the rate at which it has hitherto 
been depleted, and the prospects of meeting future require- 
ments, and we must bear in mind that we are dealing witha 
natural product which cannot practically be reproduced, so 
that we are, in fact, constantly living upon our capital. 


The total amount of coal existing in the United King- 
dom, or rather in England and Scotland, since in Ireland 
there is practically no coal, can be very fairly estimated with 
mven@ata that are available. [he exact coal areas are pretty 
definitely fixed, and the depth at which coal mines can be 
satisfactorily worked has doubtless been conclusively decided. 
momanimatteroi fact coal mining in this country is not at 
present carried on to any extent at a lower depth than 1,000 
feet, but operations do exist to the depth of 1,800 feet and it 
is confidently asserted that mines might be worked, though 
at an enormous increase of cost, to a maximum depth of 
4,000 feet. On this basis it is estimated that the available 
resources of coalin the United Kingdom at the commence- 
ment of the twentieth century are :82,000 millions of tons, 
but of this amount it is calculated that only some 15,000 
millions of tons are available to the. practical working depth 
of 2,000 feet. 


When we leave the question of the probable supply of 
coal at present existing in thé United Kingdom, and discuss 
our second point as to the rate at which the supply is being 
depleted, we quit the region of estimates and come to actual 
facts—facts and figures which are really astounding from 
their magnitude, involving as they do so largely the interests, 
well-being, and prosperity of this country. 


In the year 1800, or practically at the commencement of 
the nineteenth century, the total output of coal in the United 
Kingdom was 10 millions of tons—in 1850 it had risen to 
60 millions—in 1875 to 100 millions—and in 1899, the last 
recorded year of the century, to 220 millions of tons, at the 
estimated value of about £70,000,000. 
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The total output of coal for the whole world is estimated 
as under, viz. :—’ 


Unmitedeimedomi ey. ae 220,000,000 tons. 
United States a: ne 218,000,000 _,, 
Germany ie ae aN 101,000,000 ___,, 
France oe ah ee 32,000,000 _ ,, 
Belgium Me eS , 21,000,000 _,, 
The rest of the world be 50,000,000 


Total production of the world 642,000,000 tons. 


It will be seen, therefore, that the United Kingdom and 
the United States of America each produce about one-third 
of the total coal supply of the world, the remaining third 
being spread over all the other countries. 


The astonishing increase in the annual output of coal 
in the United Kingdom from 10 million tons in 1800 to 220 
millions in 1899 has mainly arisen from the great invention 
of the nineteenth century which has actually revolutionised 
the world—the power of steam traction, and the consequent 
development of railways and steamships; the invention and 
introduction of coal gas for illumination and heating purposes 
is also another great element in the increased use of coal. 


Of the 220 million tons of coal produced in the United 
Kingdom in 1899, 40 millions were used for domestic con- 
sumption—say at the rate of about a ton per head per annum 
—60 millions were exported, and the balance, 120 millions, 
represents the consumption for manufactures, gas, railways, 
and steamships, and as the United Kingdom is the Mistress 
of the seas, and as she is possessed of the best coal in the 
world for steamship purposes, viz., that produced in South 
Wales, there need be no wonder at the large output of coal, 
nor at the considerable export to other countries for steam- 
ship uses. Having in view the necessity of our husbanding 
our resources, at all events for our own use, the export of 
60 millions of tons of coal to other countries is a sore point, 
but it is quite out of our province to discuss the question or 
to enter into the political aspect of the case. 


We have now to consider the third point suggested at 
the outset of these remarks, viz., the prospects of meeting 
our future requirements for coal. It will have been noted 
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that our requirements have increased in very rapid progres- 
sion during the last century, the annual output having, 
during the last half of the century, more than trebled, until 
it reached, in 1899, 220 millions of tons, and it may be stated 
to be now or in the immediate future 250 millions of tons per 
annum. 


Whether the rapid increase in consumption is to 
continue 1s a matter about which we can only conjecture, 
but simply taking the 250 millions as the annual requirement 
with an available stock of 15,000 millions in hand, or that 
can be produced at a reasonable cost, it does not require 
much calculation to form an opinion as to the limits of our 
supply. 

This country does not stand alone in the production of 
coal, and it is possible, and, indeed, most probable, when 
need arises, that vast coalfields will be exploited in Australia, 
Canada, South Africa, and India, in our own possessions; in 
China, where it is estimated there is coal enough for the 
whole world; in Japan and the Malay Archipelago; while in 
Tonquin there is said to be an abundance of steam coal that 
would probably rival the production of South Wales. But 
when our own resources begin to fail we could not import 
coal from other countries, possibly the other side of the 
world, excepting at considerable cost, and then would come 
in the necessary sequence of manufacturers locating them- 
selves in the neighbourhood of the coal and the probable 
result of a great downfall in our trade and prosperity. 


We may, however, feel an absolute certainty that when 
the need arises some other means will, under Providence, be 
forthcoming to remedy the evil we may possibly anticipate 
by the failure of what appears to us one of the absolute 
necessities of existence, the supply of coal. 


With regard to traction, illumination, and possibly the 
generation of heat, electricity appears to open up a vast 
vista of possibilities, and as yet we appear to be only on the 
threshold of discoveries in connection therewith that may 
possibly make their mark in the twentieth century as steam 
has signalised the nineteenth, and who can say what other 
wonders there are in store for us and our children after us. 


However, with regard to coal, one thing is very certain 
that with the prospects before us of the limitation and sub- 
sequent failure of the supply in this country consumers ought 
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individually to turn their attention to economy in the use of 
coal, and it is to be hoped that the high price of fuel will 
induce consumers to have such stoves and ranges as will 
promote the economical use of coal and the consumption of 
smoke. (Wheses may be little: matters, publi iieanmed some 
domestically on a small scale they would soon lead to more 
economical use of coal by larger consumers, who would really 
be much more interested in practising economy than private 
individuals. 


It wall be moted that the. question) of (coaliihas) been 
treated rather from the point of view of the statistician than 
of the scientist, and although it would doubtless have added 
much to the interest of the subject if one had reviewed the 
theories as to formation of coal during countless ages, and 
the geological conditions under which a continuing supply is 
likely to exist, I feel myself quite unable to undertake such 
a review, and must therefore apologise for merely placing 
before you certain facts and estimates bearing upon coal as 
it affects us at the present day, both individually and 
nationally—which facts and estimates, I think, cannot fail 
to be of considerable interest to us all. 


tHe FINS OF THE -SALMONIDA. 
A PAPER READ BY 
ee ee bE NONE Per ES o.; 


May 23rd, 1900. 


An examination of the fins of a salmon open out a 
multiplicity of questions so endless that it is possible only 
in a short paper to call attention to their various forms, and 
to suggest their different movements. 


The adipose fin set above the tail is apparently useless, 
but serves to remind us that in ages long past it was a useful 
fin, and that, as time went on and the character of the 
waters inhabited by the fish changed, this fin was no longer 
necessary, and so lost its original structure and power. 
That it was a rayed fin once, there can be little doubt. 


The dorsal and anal fins act as a top and bottom keel, 
and can each be erected or depressed at- the will of the fish. 
It will be noticed that a wavy motion is communicated to 
the edge of the tough membrane that covers the framework 
of these fins as well as of all the others. As this motion 1s 
observable in the stillest water, we can see that it is the 
result of a ceaseless nervous action that adapts the fins to 
be constantly balancing the fish. 


The dorsal, anal, and adipose fins are all set vertically. 


The caudal fin 1s made up of two similar fins, and is also 
set vertically. This fin is the only true propeller of the fish, 
all the others being laid close to the body when great speed 
is desired. In considering this fin as a propeller, it must be 
borne in mind that a sinuous motion affects the whole after- 
part of the fish, induced by the great muscles called the flesh 
of the creature, which are stretched along its whole body 
from the back of the head to the root of the tail. The action 
of the tail is fairly well imitated by a sculling oar at the 
stern of a boat. There are certain almost finless fish in 
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a loch in Scotland, and in these the fan of the tail is 
little developed, yet they are strong swimmers. We must 
consider, then, that a great portion of the after-part of a 
salmon is part of the propeller, though the actual caudal 
double fin is itself the best form imaginable for a propeller. 
Mechanical difficulties arise which have so far made it 
impossible to apply this form of propeller to ships; the 
screw, so far, has proved the most effectual, but it has the 
fault of carrying round with itself a certain amount of water 
which consequently creates a loss of power. ‘The fish’s 
propeller does not do this, and consequently there is no slip 
or loss of power. 


The framework of this marvellous structure consists of 
a series of rays, tough and thick at the root, and split into 
finer rays half-way. Over these is stretched a membrane at 
once tough, pliant, and extremely thin, so that at its edge it 
must be of a fineness that is difficult to conceive. ‘This 
fineness causes the tail to taper away into the body of the 
water until it would be impossible to say where tail ended 
and water began. And, further, over this membrane, as 
over every part of the fish, a curious mucous coating is 
supplied from glands in the head and along the lateral line 
which makes the whole creature almost a part of the water 
itself, especially when we know that the fish is about the 
same weight as the water when alive, and lighter when 
dead. 


A dead fish floats. 


The sinuous motion of the after-part of the fish is 
scarcely noticeable when a salmon or trout is rushing 
at. dull speed through the! water, but-)wwathowtie ites 
power necessary could not be transmitted. When moving 
slowly it can easily be followed, but when speed must be 
gained the nearer the body assumes a straight line the less 
will the resistance be to forward progress. ‘The tail’s action 
is not only lateral, but there is also a-diagonal motion 
imparted to the upper and lower ray which again gives 
a wavy movement to the extreme edge of the covering 
membrane. A salmon fighting for its life on a line exerts 
an amount of muscular power that is amazing, for being 
the same weight as the water in which it is swimming its 
resistance by weight cannot be what, from its weight out of 
water, it might be thought. 
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The ventral fins, it will be noticed, are placed well under- 
neath, and so set that they exert, in a great. measure, an 
upward force, and serve to keep the fish down low when 
desired. When, however, the creature has set itself in any 
desired position, it seems that, without the aid of fins at all, 
it can stay there by adapting its bulk exactly to the density 
of the surrounding water. 


The pectoral fins are especially used as balancers, and 
when the fish is maintaining its position in any fixed place 
it will be noticed that they are constantly being used. These 
fins, too, like the ventrals, can exert an upward force, and in 
many ways are most important, for without them the sudden 
halt, or side turn, could not be made, nor could the creature 
set itself to different currents as a bird does in the air—at 
least, those birds that use their wings for floating in the air. 


We can see, then, that, when at rest, or nearly so, a 
nervous action affects all the fins and tail—that the fish is 
always balancing itself, its centre of gravity being set so high 
that it must do so. We can see, too, that this high centre 
of gravity concentrates the weight somewhere in the middle 
of the fish, and that the power applied by the tail is perfectly 
effectual, and that when high speed is necessary the tail 
alone is used. 


LHE PAUNA AND FLORA OE GRE DIN \WaI@ie ie neke 


A \V PAPER READ BY AG IDE WEBSTER, BSqn Bones: ee 


On December 12th, 1900 


To the casual observer the number of wild birds and 
plants that are to be found in the Royal Park of Greenwich 
would be considered small indeed, and hardly of sufficient 
interest to warrant the compilation of a special paper on the 
subject. 


That thistis by no means the: case: willtshexmeverwne 
amply borne out by the following brief notes regarding such 
species as I have actually observed during the past four 
years within the confines of the Park proper. 


Up to the present upwards of 150 species of native plants 
have been catalogued; while of birds 76 species have been 
observed, 34 of which breed in the Park, and may therefore be 
considered asresidents. How intimately the Fauna and Flora 
of the Park is connected may be learnt from the fact that the 
introduction of several plants, particularly aquatics, may be 
directly traced) to the imiluence ol our featheredmanicads. 
Thus only can we account for the appearance lately of the 
pretty water ranunculus (R. aquatilis), the objectionable 
- American weed (Elodca canadensis), and the rare wild service 
tree (Pyrus torminalis), all of which were, as far as I can 
learn, unknown im the Park a few wears back.) = Uinemices 
feathers, and dntestines of such binds as the lessempeneber 
moorhen, kingfsher, and teal, will readily account for the 
appearance of aquatics; while the rook and crow, the black- 
bird, missel thrush and jackdaw may be held accountable for 
the introduction of such plants as the datura or thorn 
apple, the lent lily, euonymus, and many other species, the 
seeds or bulbs of which are readily transported by their 
agency from one district to another. 


We might go still further, and point out how Entomology 
and bird life go hand in hand, for there can be little doubt 
that the visits of two species of woodpecker to the Park are 
due to the presence in quantity of the elm-bark beetle ; while 
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the starling is enticed by the caterpillar of the oak-leaf roller- 
moth (Tortrix viridana), which in spring is usually abundant, 
and the nightjar, or goat-sucker, by various night-flying 
insects. The swallow and fly-catcher are other examples. 


Amongst the more interesting plants mention may be 
made of two parasites—the dodder (Cuscuta Europea) and 
the lesser broomrape (Ovobanche minor), both of which 
annually appear in the Park, the former attached to our 
common ling or heather, and the latter te the roots of 
various leguminous plants, as the sweet-pea, broom, and 
gorse. In accounting for these parasites I am strongly of 
opinion that at one time, previous to the Park being walled 
in, Blackheath common was covered with heather, broom, 
gorse, and other underwood, the host-plants of these parasites, 
_and in all likelihood the specimens now found growing in the 
Park are the stranded remains of a flora once peculiar:to the 
Blackheath district, but which is now becoming gradually 
extinct by the removal of the plants on which they grew. 


The by no means common vipers bugloss (Echium 
vulgare) is growing within a few yards of the Ranger’s House, 
the bright, blue flowers arranged in a curious one-sided spike, 
being both handsome and conspicuous. How a seaside plant 
such as the present found its wav to the Park is interesting, 
Both the toadflax (Linarta cymbalarta) and the perfoliate 
hypericum (H. perfoliatum) occur on, and at the base of, a 
portion ot the’ Park wall. Of the’ mulleins no less than 
three species and one variety are to be found in the Park, 
two at least being in fair abundance. The great mullein 
(Verbascum thapsus) occurs in five stations, often growing to 
nearly five feet in height, and bearing in abundance its showy 
yellow flowers. 


Far rarer’ and more refined is the. white mullein 
(V. Lychnitis), which might have been seen in all its beauty 
by a path-side near the pond during the past summer. It 
also is to be found in the Ranger’s grounds. 


The moth mullein (V. Blittavia) may be seen in the 
home nursery, but whether it is indigenous or a garden 
escape I would not like to say. Equally interesting is the 
fullers teasel (Dipsacus sylvestris), which is by no means 
rare amongst the shrubs on One Tree Hill. It is a handsome 
plant, often attaining to five feet in height, and much in use 
for decorative purposes. 
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Although hardly recognised as a native plant, the 
datura or thorn apple (Datura sivamonium) has become 
quite naturalised in the deer-park, the sloping banks of a 
disused gravel-pit having been known to foster the plant for 
a full half-century. Ihe large, deeply-divided leaves are 
very handsome; while the fruit resembles a horse-chestnut, 
but is far more prickly. The whole plant is marcotic and 
stimulant, and should not be placed within the reach of 
children. Curious enough, the pure white convolvulous-like 
flowers are seen to best advantage about eight o'clock in the 
evening. Whether the lent lily (Narcissus pseudo narctssus) 
is really wild it would be hard to say; but, judging from the 
number of isolated clumps which occur amongst the bracken: 
in the deer-park, and where it is very unlikely to have been 
planted, I should say it has just claims to be regarded as a 
native of the district. 


Both species of solanum—the family to which our 
cultivated potatoe and tomato belong—are to be found in 
the weagke 


The bitter-sweet, or nightshade (S. dulcamara), occurs 
near Chesterfield entrance, and the black solanum (S. mgrum) 
plentifully in many of the shrubberies and borders. 


The meadow saffron or colchicum (C, autumnalts) also 
occurs in several parts of the Ranger’s -grounds—in the 
woodlands, where it is hardly likely to have been planted for 
effect. Possibly the common primrose would be considered 
as natural to the Park, incwhich it is to be found an some 
plenty; while the cowslip occurs in three distinct places 
where it is most unlikely to have been introduced by the 
hands of man. 


In summer, hundreds of visitors almost tread on the 
latter plant, and yet for three years it has escaped notice— 
or rather extermination. ‘Three species of campanula are 
fairly common in the Park: the hairbell (C. rotundifolia), 
the nettle-leaved (C. tracheliwm), and the creeping form 
(C. rapunculoides). he nettle-leaved is abundant in several 
parts of the Park; while within the grounds of the Magnetic 
Pavilion the deep-blue flowers of the hairbell are a conspicuous 
feature during the autumn months. Of aquatic and semi- 
aquatic plants there is a large and varied assortment in and 
around the pond, many of which have made their appearance 
of late years since water-fowls have been encouraged, and the 
public kept from encroaching too near to the water-margin. 
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The pretty little water ranunculus (R. aquatilis) certainly was 
not known on the pond four years ago, whereas at the present 
time it is fairly abundant; and this may also be said of 
the frogbit (Hydrocharis Morsusyana), which made its first 
appearance last summer, although in limited numbers. 


The branched burr-reed (Sparganium ramosum), the 
water arrowhead (Sagittaria sagitiifolia), and water plantain 
(Alisma plantago), are all abundant; whilst the deliciously 
fragrant, sweet acorus (A. calamus) is to be found in plenty. 


Grasses of various kinds occur commonly by the pond 
margin; so does the moneywort (Lystmachia), with its showy 
yellow flowers and neat, procumbent habit of growth, the 
marsh marigold (Caltha palusivis), and the common iris. 
The only native plants that I have introduced to the water 
are the greater and lesser reedmace and catstail (Typha), 
the bogbean, variegated-leaved iris, lymegrass, and the 
white and vellow water lilies. All the others have made 
their appearance—how, I know not—but in all probability as 
before-mentioned—through the agency of birds. One water- 
plant I must not forget to mention—the American weed 
(Elodea Canadensis), which made its appearance in the pond 
four years ago, and so rapidly has it increased that over 
one hundred cart-loads have been romoved during the last 
and present summer. ‘This plant is of particular interest, in 
that, although introduced to this country only about forty- 
five years ago, it has so over-run the canals and streams in 
almost every part of the British Isles that thousands of 
pounds sterling have been spent in keeping the waters open 
for navigation. Its introduction is said to be due to the late 
Professor Babbington, and after whom it was nick-named 
Babingtoma damnabilts. 

It is certainly a veritable pest, as the least portion of 
the plant seems to be able to root afresh and increase with 
amazing rapidity. Ferns are sparsely represented, but I 
might mention that the wall rue (Asplenium ruta muraria), 
the hart’s tongue (Scolopendrium vulgare), the male and lady 
ferns, the shield (Polystichum), and the common polypody, 
have been found; while the bracken covers several acres of 
the deer-park. One of the prettiest of our native plants is 
the lady’s bedstraw (Galium verum), of which numerous 
tufts may be seen by the fort in the Ranger’s grounds, and 
which I am trying to extend the growth of by seed-sowing in 
Suitable parts of the Park. 
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The millfoil or yarrow (Achille millefoliam) occurs in 
the same place with above. 

Native: trees and shrubs would include two species of. 
pyrus—the beam-tree (P. aria) and the far more uncommon 
wild service tree (P. torminalts), of which latter several seed- 
lings have been picked up in the Park. Both the butchers 
broom (Ruscus aculeatus) and the spindle tree (Euonymus) are 
undoubtedly wild, and the same would apply to the elder and 
hawthorn, the holly and maple, the mountain ash, broom, 
and gorse. Seedlings of the oak, ash, birch, sycamore, elm, 
and beech may also be picked up. Within the enclosure on 
the Observatory Hill a large number of wild plants occur, 
such as the giant fennel (two forms), mallow, wild geranium, 
Achillea (two species), viscid lychnis, and the bladder campion 
(Silene inflata). Many visitors to the Park during the past . 
summer were charmed with the pretty pinky flowers of 
another member ,of the ‘sileneetamily, ‘but witeh wis) on 
Continental origin. I refer S. armeria, which first made its 
appearance two years ago in one of the borders, and where 
seedlings were produced so freely that last summer the 
ground was carpeted with the plant, which for fully three 
months was a glowing mass of colour. Very plentiful has 
the American oxalis (O. floribunda) become; indeed, in the 
dell by the Ranger's, square yards of the pretty shamrock- 
like foliage and bright, pinky flowers may be seen. Its 
introduction might occur with any of the numerous plants 
purchased from the public nurseries. Another foreigner that 
has become quite established, and spreads freely, is the 
evening primrose (Cinothera biennis) from North America. 
It is very plentiful, and takes possession of any piece of 
waste ground recently trenched or turned up. The above 
must be considered as only a few of the many wild plants 
that are to be found in the Park, commonly, distributed 
species being withheld from these notes ; while exact habitats 
are, for obvious reasons, suppressed. Of grasses alone forty- 
seven kinds have been collected; but how many of these 
are not truly wild, but introduced for pasture purposes, it 
would be difficult to say. 


Birps.—Amongst birds one of the rarest visitors to the 
Park is the green woodpecker (Picus viridis), which formerly 
nested in an elm-tree by the Ranger’s House, but which I 
have only twice seen since the opening up of the grounds to 
the public. The carrion crow (Corvus corone) has also ceased to 
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breed in the Park for the same reason, as for many years the 
old chestnut .trees by the mound were frequented by several 
of these birds. Being doubtful as to whether the carrion 
crow would breed in the Park, I pointed out the circumstance 
pony -iciend, Mr. H. E. Dresser, author of “The Birds of 
Europe,” and who has kindly assisted me in determining 
other species, and he said that, although unusual, it was not 
at all unlikely that this crow would nest in the position 
indicated. 


Unless one is acquainted with the particular note of the 
kingfisher (Alcedo ispida), or is attracted by its gaudy, 
changing colours, the bird is by no means readily detected. 
It often ‘visits the pond in the Park, fishing quietly from the 
overhanging branches, and invariably flies off in the direction 
of the lake by the Railway side, between Blackheath and 
Lewisham Stations. 


It does not breed in the Park, there being no banks 
sufficiently steep or sandy; but I have, several times within 
an hour, watched both male and female birds come to the 
pond to fish, and fly off with their prey in the direction above 
referred to, so that in all probability the breeding-ground of 
the kingfisher is not far from Biackheath. I have seen a 
nest unearthed at Keston which was simply a quantity of 
loosely-placed fish-bones, the stench from these being any- 
thing but pleasant. As many as four kingfishers have been 
seen flitting about the pond at the same time, and so tame 
that they frequently passed within twenty feet of workmen 
employed at puddling. Unfortunately two of these birds 
have been killed of late—one by flying against the windows 
of the Ranger’s house, and another was picked up dead in 
the Park, having been shot on Blackheath. Last September 
a specimen of the landrail, or corncraik (Crex pratensis), was 
found in an exhausted condition by the rock fountain. Being 
migratory would no doubt account for the capture of this 
bird, and also for the emaciated condition in which it was 
found. For three years at least the lesser grebe or dabchick 
(Podiceps minor) has reared its young on the pond, and 
visitors have been greatly delighted with the diving feats of 
this.thoroughly aquatic bird and its power of remaining for 
so long a time beneath water when in search of food. It is 
migratory, and leaves about September. The lesser grebe 
should not be confused with the moor or water-hen (Gallinula 
chloropus), which is always to be found on the pond, the 
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former having webbed feet and a duck-like head; while its 
diving propensities will form an unerring guide to its identity. 


Moorhens have increased much of late, from sixteen to 
twenty being frequently visible at the same time. A pair of 
teal (Anas crecca) have more than once visited the pond in 
the early morning, but always make off with the appearance 
of visitors. This also applies to the wild duck. 


Both the Kestrel (Falco tinnunculus) and the Sparrow 
Hawk (A ccipiter msus) may occasionally be seen in the Park— 
the former frequently in. the old oaks in the deer-park—but 
neither has nested, so far as I am aware. 


The common owl (Strix flammea) breeds annually in the 
Park, and in the early morning a pair may frequently be 
seen in the old elm-trees between the Royal Observatory and _ 
Hospital. It is interesting that this owl has nested in three 
different parts of the Park during the past four years, and I 
am glad to say the young have been successfully reared. 
Only once have I seen the tawny owl (Syrniwm stridula). 


Jackdaws (Corvus monedula) are very common, and breed 
in the deer-park; and this also applies to the wood-pigeon 
and ring-necked pigeon and ringdove, all of which during the 
spring and summer are frequently to be met with. The 
rock-pigeon (C. levis), which Darwin mentioned as the parent 
of all our domesticated forms, frequently comes to the Park ; 
but Mr. Dresser thinks it very unlikely that it would breed 
there. Karely have I seen the nightjar, or eoat-sucker 
(Caprimulgus Europeus); but: once I watched it for a 
considerable time hunting for moths in the tree nursery. 
With the introduction of hemp as an ornamental plant, the 
number of green-finches (Coccoth raustus chloris) has greatly 
increased, the seed being a favourite food of these birds. 


The goldfinch, bullfinch, siskin, house and tree-sparrow, 
chaffinch, and redpoll have all frequently been noted—some 
rarely, and others, as the sparrow and chaffinch, frequently. 
Three or four specimens of the Crossbill (Loxza curvtrostra), 
in which the mandibles of the bill are crossed for ease in 
extracting the Pine seeds, I have seen; but their favourite 
food being scarce will no doubt account for the shortness of 
their visits. The Nuthatch (Sztta Europea) although difficult 
to see, owing to its shunning the company of other birds, is 
quite common, and has bred in my garden. 
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Like the woodpecker, this interesting little bird runs 
with ease up and down the trunk searching for insects and 
their Jarve, which form a portion of its food. Berries and 
nuts are, however, also eaten, and it is interesting to watch 
the bird fasten the nut or acorn in a chink of the bark, and 
crack it by repeated strokes of the bill. 


In my own garden I once saw a flock of long-tailed tits 
(Paris caudatus), where they remained for several hours ; 
while the common wren is plentiful, as also the fly-catcher, red 
breast, starling, and hedge accentor. For four years past the 
pied wagtail (Motacella Yarrelle) has reared its young by the 
base of an ivy-covered oak in the Park; and from the frequent 
visits paid by the yellow wagtail (Motacella flava) to my 
croquet ground—often several “times in an evening—I am 
imchmed to’ think that it also’ nests in the Park. To the 
deer-park and Ranger’s grounds the Cuckoo often pays a 
visit; but I have seen no young birds. The sedge warbler 
has also been observed ; and on several occasions I have seen 
the stonechat flying about in the deer enclosure. Swallows 
breed annually in the old barn and deer-sheds, but the swift 
and sand martin can only be recorded as occasional visitors. 


The blackbird, song-thrush, and missel-thrush all breed 
regularly, the latter having for three successive seasons 
reared its young in the paddock attached to the deer-park. 
Once, and only. once, have I seen the lark alight in the 
Park, and once the hawfinch and nightingale. 


out) (species: Of tit—the sreat tit;, blue tit, marsh 
tit, and long-tailed tit—are not at all uncommon, the two 
former having nested near the Blackheath entrance last 
spring. The golden-crested wren (Rigulus cristatus) I have 
seen more than once. 


ANIMALS.—As might be expected, animals are not 
abundant in the Park, this being due in great measure to 
the high wall with which it is surrounded. 


The rabbit, rat, common doormouse, and field-mouse 
are abundant; while the bat is to be seen at any time during 
not too severe weather. 

The long-eared bat breeds regularly in a hollow oak 
in the deer-park, and the vole, or short-tailed water-rat, 
occasionally puts in an appearance. Hedgehogs have been 
introduced. Fish comprise the carp, perch, pike, roach, 
goldfish (introduced), and stickle-back. 
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In conclusion, I may say that I always feel proud of 
the’ flora and: fauna ofcthe’ grand old Park over wulniela Tt 
have charge—especially when the small acreage and very 
unfavourable surroundings are taken into account; and it 
will always be my study to make the Park, as far as possible, 
a sanctuary for our wild birds and plants. 

I have no hesitation, however, in saying that were it 
not for the enclosed portions of the Park—the wilderness, 
Ranger’s ground, Observatory and One-tree-hill, and deer 
enclosure—many of the birds which now breed and find a 
home would only be known as casual visitors, and the rarer 


plants would cease to exist. 
The following is a complete list of the birds and plants 
that I have observed in the Park: — 


Kestrel 

Sparrowhawk 
*Barn owl 

Tawny owl 


BIRDS. 
*Great tit 
*Blue tit 
*Cole tit 
Marsh tit 


Rook 
*Green woodpecker 
Lesser-spotted 
woodpecker 


*Spotted flycatcher Longtailed tit Wryneck 
*Missel thrush *Pied wagtail * Creeper 
Fieldtare Grey wagtail *Wren 
*Song thrush Rays wagtail *Nuthatch 
Redwing Tree pipit | Cuckoo 
*Blackbird Skylark Kingfisher 
* Hedge accentor *Common bunting *Swallow 
*Redbreast Yellow bunting Martin 
Redstart Tree sparrow Sand martin 
Stonechat *House sparrow Swift 
Whinchat *Greenfinch Nightjar 
*Sedge warbler Hawfinch *Ringdove 
*Reed warbler Goldfinch *Stockdove 
Nightingale Siskin *Turtledove 
*Blackcap *Linnet * Pigeon 
Garden warbler Lesser redpoll Landrail 
*W hitethroat *Bullfinch *Moorhen 
Woodwren Crossbill Wild duck 
Willow warbler *Starling Teal . 
Chiff-chaff *Carrion crow *Lesser grebe 
Golden-crested Hooded crow Sea gull 
regulus *Jackdaw Black-backed gull 
Those marked with an asterisk (*) breed in the Park. 
PLANTS. 


Acercampestre 


Achillea millzefolium 


Aconitum napellus 


Agremonia upatoria 
Agrostemma Githago 


Aira ceespitosa 
Aira flexuosa 


Alisma natans 
Alisma plantago 
Alnus glutinosa 


Alopecurus pratensis 
Anemone nemorosa 


Antennaria dioica 
Aquilegia vulgaris 


Arenaria peploides 
Armeria vulgaris 
Arum maculatum 
Arundo phragmites 
Aspidium filix-mas 
Atriplex hortensis 
Avena pratensis 


Bellis perennis 
Berberis vulgaris 
Bromus arvensis 
Bromus giganteus 
Butomus umbellatus 
Calamintha officinalis 
Caltha palustris 
Campanula glomerata 
Campanula 
rapunculoides 

Campanula rotundifolia 
Campanula trachelium 
Carduus acaulis 
Carex, many species 
Centaurea cyanus 
Ceterach officinarum 
Chlora perfoliata 
Chrysanthemum 
E leucanthemum, 
Circea lutetiana 
Claytonia perfoliata 
Clematis vitalba 
Colchicum autumnale 
Convolvulus arvensis 
Cornus sanguinea 
Crateegus oxyacantha 
Crocus nudiflorus 
Cuscuta europea 
Cynoglossum officinale 
Cytisus scoparius 
Dactylis glomerata 
Daphne mezereum 
Datura stramonium 
Daucas carota 
Digitalis purpurea 
Dipsacus fullonium 
Dipsacus sylvestris 
Draba muralis 
Echium vulgare 
Elodea canadensis 
Elymus arenarius 
Epilobium 

(several species) 
Equisetum arvense 
Erica vulgaris 
Euphorbia esula 
Euonymus europoeus 
Fagus sylvatica 
Foeniculum vulgaris 
Fraxinus excelsior 
Galanthus nivalis 
Geranium sylvaticum 


Hedera helix 


Helianthemum vulgrae 
Heracleum 
sphondyhum 
Holcus mollis 
Hordeum pratense 
Hordeum sylvaticum 
Hottonia palustris 
Humulus lupulus 
Hydrocharis 
morsus-rance 
Hyoscyamus niger 
Hypericum 
androsemum 
Hypericum calycinum 
Hypericum humifusum 
Hypericum perforatum 
Hex aquifolium 
Iris pseud-acorus 
Lactuca muralis 
Lamium album 
Lathyrus sylvestris 
Ligustrum vulgare 
Linaria cymbalaria 
Lychnis vespertina 


Lysimachia 


nummularia 
Lythrum salicaria 
Malva sylvestris 
Mentha aquatica 
Mentha silvestris 
Menyanthes trifoliata 
Mercurialis annua 
Mespilus germanica 
Myosotis sylvatica 
Narcissus 
pseudo-narciss 
Nuphar lutea 
(Enothera biennis 
Orobanche minor 
Oxalis acetosella 
Oxalis corniculata 
Papaver rhoeas 
Phleum pratense 
Pinus sylvestris 
Plantago major 
Poa annua 
Poa aquatica 
Poa fluitars 
Poa trivialis 
Polygonatum 

multiflorum 
Polygonum bistorta 
Polygonum viviparum 


Polypodium vulgare 
Populus alba 
Potamogeton crispus 
Potamogeton 
perfoliatus 

Potentilla argentea 
Primula veris 
Primula vulgaris 
Prunus padus 
Pteris aquilina 
Pyrus aria 
Pyrus torminalis 
Quercus robur 
Ranunculus aquatilis 
Ribes grossularia 
Rosa canina 
Rubus fruticosus 
Rumex acetosella 
Rumex sanguineus 
Ruscus aculeatus 
Sagittaria sagittifoha 
Salix alba 
Sambucus nigra 
Samolas valerandi 
Scabiosa arvensis 
Scolopendrium vulgare 
Sedum acre 
Silene inflata 
Silene nutans 
Solanum dulcamara 
Solanum nigra 
Sparganium ramosum 
Spirea ulmaria 
Stellaria 

(several species) 
Trogopogon porrifolius 
Tamus communis 
Tussilago farfara 
Typha angustifolia 
Typha latifolia 
Ulex europceus 
Ulmus montana 
Urtica dioica 
Valeriana officinalis 
Verbascum blattaria 
Verbascum nigrum 
Verbascum thapsus 
Veronica beccabunga 
Veronica spicata 
Viola tricolor 
Vicia sativa 
Vicia sepium 
Vicia sylvaticum 


THE DIRECTION OF HAIR ON THE BODIES 
OF ANIMALS. 


PAPER READ’ BY 


DANES IIDID), TSO, Wl Do, PZ oS, 


On January 23rd, 1901. 


It is not so simple a matter as it would appear at first 
sight to find out why the hairy covering of animals takes the 
directions which it is found to take. Broadly speaking this 
direction is from the cephalic to the caudal extremity of the 
body, and from the proximal to the distal extremities of the 
limbs. To this general distribution there are a variety of 
exceptions, and I think not only that the rule but the excep- 
tions are of considerable interest, and perhaps of importance. 
The eztilogy of this point might be settled straight off by 
the crude statement that adaptation to their surroundings 
requires that the hairy covering of wild animals should set 
in certain directions, and that the ordinary one referred to is 
the best adapted. This is like many of the biological 
questions in which the somewhat magic word ‘“‘ adaptation ”’ 
is uttered to cover up want of knowledge. 


I would submit that there are only two feasible explana: 
tions, according to biological methods, of these general and 
particular facts, the rule and the exceptions.” Iheylane=. = 
First, that the directions of hair found are of advantage to 
the possessor in the struggle for existence, and so they would 
come under the jurisdiction of natural selection. Secondly, 
that they are determined by the habits and environments of 
the animals in question. Broadly speaking, we must choose 
between these two, and I will refer to these again after the 
facts of the case have been more fully stated, and to certain 
views which others have held. 
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There are comparatively few animals in which the hair 
does not slope in a very definite direction, from which it is 
not easy to divert it, except for a moment, by reverse friction. 
The most notable case is that of the mole, with its velvet-like 
fur, so growing that it sets forward or backward on the 
animal’s body with equal ease. It seems to be the most 
marked case of a burrowing animal with a coat very well 
suited to its surroundings, and is only equalled by the aquatic 
mammals such as otters, beavers, seals, whose hairy covering 
is also very indifferent to the direction in which it sets. 
Burrowing mammals generally are covered with hair 
possessing much the same properties as that of the mole and 
aquatic mammals, but these are less strongly marked, and in 
forms of mammals with very long hair the direction of the 
_hair-slope is necessarily very easily determined one way or 
the other by friction. 


ive @more simple and rudimentary thetorm’ of an 
animal’s body, the more simple and uninterrupted by varia- 
tions is the direction of its hairy coat. An animal with 
elongated form will exhibit the uniform set of hair which I 
have mentioned as the type (from head to tail of the body, 
and from! proximal to distal: ends of the limbs). Of this'the 
rodents and smaller cats afford excellent examples. From 
the simple arrangements of the hair on rodents, smaller cats, 
seals, and similar animals, through the ascending series of 
more complicated forms of life up to man, an increasing 
number of variations in the slope of hair as different groups of 
animals are studied is found. They are sonumerous, and each 
genus or even species will show so many individual varia- 
tions from the arrangement common in some region or other 
to animals closely allied, that it will be impossible here to do 
more than consider leading types of hair-slope in the 
ascending series of animals, touching here and there upon 
certain special regions of those types which are of interest. 
It will be found, as we study many types of form and 
structure in different groups, that not only is there this 
general set of hair on body and limbs, which is itself very 
variable, but that according to the complication of the form 
and habits of the animals a considerable number of small 
peculiarities in the arrangement of hair occur. Thus where 
one stream meets another, or one stream divides. from 
another, or where some special seat of strong muscular 
action is found, there are interesting small characters found 
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such as “ whorls.” or vortices—whorls with a feathering 
extending from them, against an opposing stream of hair, 
and again this whorl and feathering may cease abruptly in 
a crest\or ridge) of hair at some critical point im they pant 
where opposing muscular action ceases. Regarding the 
general set of hair on the trunk of animals, it is found that, 
broadly speaking, the more simple and elongated the form of 
the body, the nearer does the slope of hair on the trunk 
approach to the long axis of the spine, and vice versa, on the 
onevhand a weasel, and onthe other a ore. )Winesemare 
also certain ridges where converging streams of hair meet, 
or ‘circular tufts! ‘Mere are also) on) the body of manicon- 
verging lines, crossing lines, and boundary lines. Most of 
these will not be noticed further here, though I must touch 
upon the radiating whorls in certain of our chosen types. 


Marsupials with their somewhat simple structure and 
form also present a very simple arrangement of hair which 
differs little from that which I have described, the rudimen- 
tary type of a seal, rodent, or small cat. They show on two 
regions, the snout (as a rule) and the chest (occasionally), 
radiating whorls such as are found more frequently in other 
animals. 


Carnivores may be roughly divided into the CEluroidea, 
Cynoidea, and “Arctoidea, represented by cats, dogs, and 
bears. | 


Among groups so large as these there must be a great 
variety of bodily. forms, and consequently of hair-slope. 
This is so when one comes to small details of this character, 
especially when one remembers the exceeding variety of 
hairy coat possessed by such as a hon, leopard, lynx, hyzena, 
dog, wolf, fox, bears of various forms, weasel, stoat, badger, 
or racoon. In the bears generally, dogs, wolves, and foxes, 
and the small cats and weasel tribe, with elongated bodies 
and pointed snouts, there is a hair-slope very like that of our 
rudimentary type-form, such as has been described, with a 
nasal whorl present in all, andin most of them a pectoral 
whorl, except in those where the hairy coat is altogether too 
long and thick to admit of its production. When we come 
to the larger Felidce —lion, tiger, leopard, jaguar, puma, lynx, 
domestic cat—we find more varieties of hair-slope. On the 
nasal region the first thing to attract attention is the absence 
of any whorl close to the naked wet muzzle, and instead of 
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the slope backwards from muzzle to frontal region there is a 
large broad surface on which the hair slopes to the muzzle 
from a well-marked crest situated at about the level of the 
orbits, and between them. ‘This crest constitutes a parting 
line from which the hair slopes down to the muzzle, laterally 
branches off to the regions of the orbits, and backwards to 
the frontal region. This is found in all the large Felidce, and 
with this character is associated, whether causally or not, 
a much broader and thicker snout than is found in any other 
carnivore except the polar bear, and two forms of panda, a 
somewhat rare animal. These greater cats, it will be remem- 
bered, not only have broad and short snouts, but also carry 
their heads with the axis of the nasal region more approach- 
ing the vertical, whereas the form with pointed snouts carry 
their heads with the axis nearly horizontal. On the side of 
the neck of lions and tigers are found often instances of 
whorls, the neck being in these great cats very muscular 
indeed. ‘There are also two lions at the South Kensington 
Natural History Museum, each with a very marked whorl, 
from which a feathering proceeds forward and terminates in 
a crest on each side of the spine in the lumbar region. In 
the great majority of carnivores there is on the fectoral region 
a bilateral arrangement of hair composed of a whorl, situated 
as a‘rule at the junction of the forelimb on its flexor surface 
with the chest, and opposite the elbow joint, and this whorl 
expands over the pectoral region into a more or less oval- 
shaped feathering of the hair, and sometimes ends in a crest. 
This is perhaps the most widely distributed of all the whorls, 
except the nasal, found in hairy mammals, and is remarkably 
constant in the ungulate order. In the domestic horse it is 
a striking feature, as all can see for themselves, where whorl 
feathering and crest are always present. 


We may now leave the carnivores and pass to the most 
important order of all from one point of view, that of the 
ungulates, which may be said broadly to be represented by 
such forms as deer, antelopes, true oxen, giraffes, camels, llamas, 
pigs, horses, zebras, gazelles, sheep and goats, asses and coneys, 
omitting certain groups not important from the present point 
of view. 

If the general configuration and posture of these familiar 
animals be borne in mind, e.g., a deer, ox, horse, we shall 
see that the relatively short body and long legs are associated 
with the general slope of hair referred to on the trunk, in 
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which it changes from the axial direction of the long-bodied, 
short-legged form (weasel, &c.), and takes a direction more 
or less approaching a right-angle to the long axis of the 
spine, but with the slope of course always towards the hinder 
end of the animal. 


The direction of the hair on the head of this great group 
of hairy animals is very variable, and especially on the frontal 
and nasal portions. Generally speaking there are here two 
types—first, the more common arrangement which is shared, 
as mentioned, by the majority of carnivores with elongated 
heads and snouts, in which the hair slopes from a whorl in 
the nasal region as a starting point, backward over the nasal 
and frontal, and merges on the sides into the stream of hair 
on the face and orbits, and upward into that of the upper 
Portion,or the head and) back or the Meck. —(lints ismicmEe. 
sented by all deer, most antelopes, gazelles, sheep, goats, 
coneys. 


The second type resembles more that described as 
existing among the great cats, e.g., lion and leopard and 
domestic cats, in which at some point or other in the frontal 
region a whorl, or radiating diverging point, is found, and 
here a parting of the streams of the forehead and snout is 
found, the latter passing downward to the muzzle, and the 
former branching off upwards in a certain varying distance, 
and externally. This is represented by such familiar animals 
as the horse, ass, ox, and in horses, as we know them now, 
this parting point is marked very generally by a patch of white 
known as a star or “‘ blaze.” 


In regard to this group of animals, which snow the 
second type of slope on the frontal and nasal region, one 
should remember that the form of head they present is, as 
a rule, thicker and shorter than those which show the first 
type, and they aiso very usually hold their head. more - 
pointing towards the ground than the former group, which 
hold their snout more horizontal. <A rule like this has, of 
course, a good many exceptions. 


RED DEER. 


(Copied by permission from the proceedings of the Zoological Society of London). 


TLLUSTRATIONS OF THE SLOPE OF HAIR ON THE NASAL AND 
FRONTAL REGIONS OF THREE TYPES OF ANIMALS. 


The ungulates all show more or less clearly the fectoral 
whorl referred to among the carnivores, with a few exceptions, 
SUCMacetne: onus, certain very fine-haired gazelles, and a 
fewatare deer. Ihey also have on the meck and. shine a 
certain number of radiating whorls, some with feathering and 
no crest, some with both feathering and crest. On the neck, 
for instance, the domestic horse shows, in many instances, 
near the edge of the mane, or more towards the under surface 
at the junction of the cephalo-humeral musclé and the 
sterno-thyroid, or in the central line underneath a whorl 
with more or less feathering extending forwards against the 
weneral siteam, of hair of the neck, and .perhaps.a crest. 
These are most common in the upper portion of the neck 
Meare the mmanes Great yarieties -of these are found. in 
different deer, antelopes, and oxen. 


On the spine, also, many of these singular arrangements 
of hair are found, ¢.g., on a certain antelope (cobus ellipsi- 
prymnus) there is a whorl over the very lowest vertebre in 
the lumbar region, and this is the starting-point of a reversed 
direction of hair which passes forward in the central line 
right up the dorsal and cervical regions to the level of the 
horns, branching out laterally into the side streams of the 
thorax and neck. There are many other antelopes with 
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somewhat this arrangement, less marked, and in certain 
oxen a whorl is often found on each side of the spine, in 
others a single one which forms the starting-point of a 
reyersed slope of hair, and =then passes forwards im. a 
feathering, and often ends in a crest. 


It remains to consider a few points as to the hair-slope 
on portions of the limbs of ungulates and carnivores before 
these great orders of animals are passed by. 


I have pointed out how the general trend of hair on the 
limbs is from the proximal to the distal extremity of these, 
and toa great extent this general trend is not departed from, 
though the direction 1s seldom exactly in’ the lone’ axis’ of 
the limb. The most interesting and unexpected area of hair- 
slope on the body of any animal is, I suppose, that on the 
extensor surface of the forearm. It was this which led me 
first to look into the question of the direction of the hair on 
the bodies of animals and man. Wallace, Romanes, and 
others have pointed out the singular reversed slope of hair 
found on this surface of the forearm, and have endeavoured 
to make out tor it a vesticiall character as i it inadubeem a 
survival in man of a hair-slope very common in anthropoid 
apes and American monkeys, which in them, according to 
Wallace and Romanes, is adapted to their habit of sitting on 
their haunches in their arboreal habitat, with their hands 
raised and grasping boughs of trees. This adaptation is 
supposed to be connected with the falling down of tropical 
rain, the long hair of the arms “acting as) a thateh, and 
running it off more effectually from the limb. Whether this 
direction of hair is supposed to be produced for this very 
singular purpose by natural selection, or by the constant 
effect of rain so falling is not made very clear. I should be 
disposed to maintain the latter view of it, if either. But I 
sought to show in Nature in 1897 that, from its comparative 
anatomy, this point of hair-slope cannot be considered in man 
a vestige, but that in man and certain monkeys, apes, and 
carnivores, and a few ungulates, which present this character, 
it is produced by their habits of resting this surface of the 
upper limb against the ground or other opposing objects 
which it is not difficult to picture in the cases of different 
forms of animals. I pointed out that the resultant of the 
two forces—that of the weight of the animal acting 
vertically downwards, and the weight of the fore-end of the 
animal tending to slide forward—would be a force just 


calculated to give a backward sliding action to the hair on 
the under or extensor surface of this limb-segment. This 
applies especially to the carnivores and ungulates which 
have a habit of sitting ‘‘ couchant,” with fore-limbs planted 
out before them and head more or less erect—an attitude 
well calculated to produce the forward slide on an underlying 
surface like that of this area, which is covered with a loose 
skin. Of course this exact explanation does not apply to 
man, monkeys, and apes, which present this—it requires a 
little different application of the same principle to different 
habits. 


This singular detail of hair-slope is found as referred to 
In man, apes, certain monkeys, most carnivores, and a few 
ungulates. The forms of ungulates which do show this 
happen to be those which have the tendency to he with 
their forelimbs planted out before them in the fashion of the 
Eacouchant ion, or nearly all ‘carnivores; but the rule 
among ungulates is that on this region the hair slopes 
almost in conformity with the rule given for other limbs, and 
parts of limbs, and is connected with the habit seen among 
most forms of ungulates of lying with the forelimb doubled 
under it, as in ne familiar cases of a domestic horse or ox, 
which do not present this exceptional reversed stream of 
hair on the forearm. 


There are not many other peculiarities on the limbs of 
carnivores and ungulates to refer to. 


It will now only be necessary to mention shortly a few 
points of interest about lemurs, monkeys, apes and man. 


Lemurs have a thick and long coat, as a rule, and there- 
fore exhibit a very simple direction of hair, whorls, 
feathering, crests, reversed slopes, &c., not being present. 
Their arrangement of hair more approaches that of the 
smaller cats, with elongated bodies, though its general 
direction is less closely in the long axis of the body than that 
of the cats. 

Monkeys in general present a very simple arrangement 
of hair and only differ chiefly from lemurs and cats by the 
close approximation to the long axis sof vthe atrumk- of ats 
direction, which is connected with their increasingly upright 
posture. Their hair being often very long, and always thick, 
does not lend itself to much variation, except what is due to 
gravitation, and on the forearm to the particular influences [| 
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have referred to as acting ont there. ‘ihe -ereacditieremees 
of this special area in different monkeys is rather striking. 
Monkeys, as do apes and man, present very often a whorl or 
vortex on the parietal’ or other region ofthe Inead. The 
position of it differs«a good) deal, and’ there) "arey several 
interesting modifications of the hair-slope on the heads of 


the monkeys, Old World and New World, the latter being the 
more simple of the two groups in every respect. 


Anthropoid apes, such as gorilla, chimpanzee, and orang, 
have long, but somewhat scanty hair, and in keeping with 
their nearly upright preponderating attitude the direction of 
the hair approaches closely the vertical line on trunk and 
limbs. The gibbons have still thicker and long hair, and 
show very few modifications. On the forearm of all these 
the slope of hair especially on the extensor surface is more 
or less backwards, 2.e., towards the elbow. 


Man. The hair-slope on man’s body is exceedingly varied. 
It is indeed much more so than of any lower animal that I 
have been able to find, and this is in spite of the fact that 
his hairy covering in various or most regions consists of fine 
short hairs, sometimes hardly visible without a lens. It 
may be well to state that the whole of man’s body is covered 
with hair, except the palms of the hands and soles of the 
feet, and the dorsal surface of the two terminal phalanges on 
each of the digits of head and foot. The’ hair of man also 
slopes in a fixed direction on each region of the body, and 
only on the edges of the eyelids, where it forms the eyelashes, 
is it \vertical“to the, surface: ~The number of hairs ona 
human skin has been estimated to be about one-third of a 
million. 


It would be impossible to do more than allude to the 
more prominent variations on man’s body. It may be said, 
broadly speaking, that the typical direction of hair from 
cephalic to caudel end of trunk, and proximal to distal end 
of limb 1s. much more departed from than in-any voter 
animal. The following points may be selected for mention. 


First, the back of the head and upper part of the neck shows 
the familiar divergence of type whereby the stream of hair 
coming from the back of the head passes downwards in one 
of two very different directions till it merges with the 
streams of neck or spine. In the more frequent one it falls 
downwards, and at the side of the middle line diverges from 
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it and breaks away more or less sharply into the side streams 
of the neck. Inthe second type of slope which is a little 
less common, in this country at any rate, the direction of 
the corresponding stream is in a markedly opposite line, viz., 
towards the middle line where it curves inwards more or 
less sharply, and forms a central stream which passes down 
the median line. I have attributed this great divergence of 
hair, so easily understood by examining a number of men or 
boys with short hair, to the presence or absence in ancestors 
of the practice of dressing. the ‘‘ back hair,” as it is termed 
by ladies, and have suggested that those who inherit the 
iistetype are. influenced by the descent ‘through female 
ancestors, and those who inherit the second through male 
ancestors. It is obvious that a time was when early man 
and woman did not'dress their hair at all, and that later a 
time came when some form of drawing together of the back 
streams of hair would take place, and in this competition as 
to increasing ornamentation of the person, even in prehistoric 
times, the woman could give many points to the man. In 
addition to this factor in all countries,:there is the habit in 
Mongolian countries of putting this portion of hair into 
queue or pigtail, which China for countless generations and 
Japan for much fewer generations have practised. Sucha 
general practice as this, amounting to a dressing of the 
‘back hair” in both sexes, would have a very marked effect 
(if such effects are traceable at all as I suggest) upon the 


production ‘of the type of slope which tends to the middle 
line. ; 


Second, on the dorsal region of the human body and side 
of the trunk a very curious and unexpected direction is found 
in the slope of hair. It is necessary to remind you how on 
the back and sides of the trunk of most animals, even 
monkeys and apes, the hair slopes very much in the line of 
the spine from head to tail, this being variable, according tc 
the posture and shape of the animal. Now on this region 
man shows a slope which, starting from the side of the 
thorax and loins passes at first at right angles to the long 
axis of the body, then passes towards the spine in.an upward 
slanting way, so that it points nearly towards the neck, and 
after pursuing this upward slope for a short distance it 
arrives at the strong muscles which lie along the side of the 
spine, and here makes a sharp curve downwards and joins 
the stream of hair in the vertebral furrow or hollow, where the 
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direction is perfectly straight downwards from head to end of 
spine. This variation of slope is so peculiar and unexpected 
(being found, as are nearly all the peculiarities of man’s hair- 
slope, in the foetus as well as the adult) that I have sought for 
an explanation of this curious upward slope in the fact that 
man, for one-third of his life approximately, z.c., during sleep, 
lies on one side or the other, with his head more or less 
raised on pillows. This attitude, as we can see on reflection, 
supplies the necessary downwards and inward traction on 
the hair to slope them as described. The same explanation 
meets another peculiar slope on the part of the back and 
shoulder which is just behind the axilla where the slope of 
hair is upward towards the neck and point of the shoulder. 
The last area on the human body to which I will allude is 
the side of the thorax and abdomen, when a very peculiar 
parting line is found extending from the axilla in a slightly 
curved direction until it reaches the level of the navel, and 
there a whorl is to be found. From here it passes down 
the side of the abdomen, where it is merged into another 
marked parting line on the front of the thigh. On the 
two sides of this parting line the hair slopes inwards 
to the middle line of the abdomen and outwards to the 
back as just described. This is peculiar to man, and is 
found in only a very rudimentary way in apes, and I have 
attributed it to the constant pressure and slight movement 
one way on the othe; of the upper arm, whic itie 
lateral position in sleep lies just over the parting line, and in 
flexion the elbow lies over the point where the whorl just 
mentioned is found. 


In concluding this short description of some of the 
diversities of hair-slope found in a few regions of a few of the 
leading hairy mammals, I must allude briefly to the ztiology 
of these diversities. 


Looking at these facts from the scientific point of view, 
we can only adopt one or other of the following two theories 
of their causation—on the one hand they may be due to 
selection, and on the other to the effects of use or habit, 1.¢., a 
Darwinian or Lamarckian interpretation. Under the very 
wide term selection may be included—(1) natural or personal 
selection; (2) sexual selection; (8) germinal selection. I 
would submit that such characters as these described are so 
insignificant, in their importance to the chances of survival 
of the individual mammals possessing them, as to be removed 
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at once from the province of natural selection, by the mere 
Staleement) Ol tie Case. ~ AS =to sexual “selection they. are 
equally put out of court and removed from its sphere of 
influence, for they are barely visible to the naked eye in some 
forms, and in all they are not attended by any prominent 
markings or colouration capable of attracting attention. As to 
Weismann’s germinal selection, this need not be considered 
as affecting them as they do not correspond in any degree to 
what he calls adaptive requirements arising by selectional 
processes within the germ. 


As to any vestigial character that might be claimed for 
them it could only be maintained if any conceivable survival 
value in the struggle for existence were attributed to them, 
which it is not. 


We are left with, I think, the only possible interpreta- 
tion of these characters, the Lamarckiarn; which would 
account for them by means of the results of habits of the 
particular forms of animals, which they and their ancestors 
possess or did possess, and by the action of the environments 
special to each group of animals, these habits and environ- 
Piments. Lemaiming. substantially unchanged. It is ‘not 
necessary to follow out all or many of the regions or many 
of the animals in question. 


There is not much that I can discover in the vast 
archives of biological literature which bears on the etiology 
of the direction of hair on the bodies of animals and man. 


In 1837 Eschricht, and in 1857 C. A. Voigt investigated 
fully the subject as far as it concerns the body of man, and 
their views, if true, would be necessarily applicable to the 
bodies of other hairy mammals. These views amounted 
substantially to this, that the direction of hair on the body 
of man is determined by the shape, size, and rate of growth 
of the human embryo, during intra-uterine life. There is a 
simplicity about this view which is attractive, but it fails 
altogether to fit the remarkable variations in hair-slope on the 
lower animals, and even if it does so it fails signally on many 
parts of the body of man. It would be tantamount to saying 
that all the strange directions taken by the hair on the body 
of man and other animals were the results of their superficial 
anatomy. It is not necessary to show how inadequate this 
view is. I will only mention one other view of the etiology 
of hair-slope on the bodies of animals, that of E.. E. 
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Thompson in his “‘Art Anatomy of Amimals.” He says 
there the direction of hair is determined by two laws :— 

First, the mecessity’ of offerine the least) possible 
resistance to the air, and to grass, brushwood, and other 
obstacles while the animal is inm otion. Secondly, the 
necessity for running off the rain when the animal is at rest. 
‘The first law, he says, gives a backward, and the second a 
downward direction of the hair. He says, however, rather 
significantly, ‘‘ But these rules are much broken by local 
requirements of more force.’ 

May we not reverse the whole of this statement and say 
that the backward direction of the hair is produced by the 
forces he mentions rather than produced by natural selection . 
for the purpose of adapting the body to the environments 
referred to. In the ‘ease of a large. and amportant)suriace 
such as he alludes to the body and trunk of an animal like 
the deer (which he tells us it is almost impossible to drag 
along the ground when it is dead, against the set of the hair, 
1.c., backwards, but very easy to drag forwards with the set 
of the hair), some survival-value may be attached to the 
direction of the hair. But to suppose that on closely similar 
antelopes or carnivores it can effect the chances of survival © 
of the species that the hair should slope to the muzzle rather 
than away from it, or that the presence of the whorls, 
featherings,. and crests to which A have tefernedias) iso 
common, can have any conceivable effect upon the animal’s 
Safety Of Even Comiort, 1s net to be entertiaineds: |) 

I have elsewhere maintained that on the nasal and 
frontal regions of animals the set of the hair is determined 
by the habits of the animals and the angle of incidence of the 
wind, tropical rain, pressure of undergrowth, burrowing in 
the ground, rooting in swamps or marshy ground, and 
finally method of cleaning the fur, a habit common to so many, 
if not all hairy mammals. 

As to the formation of whorls, feathering and crests on 
animals, I should submit that the action of underlying 
muscles exercising traction in diverging directions is the 
efficient cause in producing them. 

It will be seem that if the dynamical views of the 
formation of whorls, featherings, and crests here maintained 
be accepted, it is an admission that, in a large group of facts 
of no intrinsic importance, there 1s evidence that Weismann’s 
great doctrine of the non-inheritance of acquired characters 
does not hold good. 


LIST OF FUNGI FOUND AT THE CRYPTOGAMIC FIELD MEETING, 


St. Paut’s Cray COMMON, OCTOBER, 1900. 


Amanita muscaria 
phalloides 


” 
vaginata 
Armillaria mellea 
Clitocybe opacus 

Be ditopus 
x ericetocum 

i laccatus 
Collybia maculata 

i prolixus 
Mycena filopes 

»  galericulatus 

»  rugosus 
Pleurotus ostreatus 
Clitopilus prunulus 

Bs stilbocephalus 
Eutoloma sericeus 
Flammula inopus 
Phohola mutabilis 
Hypholoma fascicularis 

3 sublateritius 

3 velutinus 


se epixanthus 
Psilocybe ericoeus 

5 spadiceus 
Stropharia semiglobata 
Cantharellus aurantiacus 
Russula densifolia 


vesca 


Russula furcata 


) granulata 
5 purpurea 
a ochroleuca 
5, fragilis 

3 lutea 


Lactarius vellereus 


2 quietus 

3 turpis 

is volemum 
bs subdulcis 
. elyciosmus 


Paxillus involutus 
Boletus scaber 

st sedulis 

SS eplpDenatus 
Polyporus betulinus 
Polysticlus versicolor 
Deedalea quercina 
Stereum spadiceum 
a hirsutum 
Scleroderma vulgare 
Xylaria hypoxylon 


Sepedonium chrysospermum 


Naucoria tabacina 
Collybia dryophila 


Hypholoma cascus 
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RULES. 


1.—The Society shall be called the West Kent Natura History, 
MicRoscopicaL AND PHOTOGRAPHIC SociETY, and have for its objects the 
promotion of the study of Natural History, Microscopical Research, and 


Photography. 


2.—The Society shall consist of members who shall pay an annual sub- 
scription of 10s. 6d., and of honorary members. The annual subscription 
may, however, be commuted into a Life Subscription by the payment of 
£6 5s. in one sum. All subscriptions shall be due on Ist January in each 


year. 


3.— The affairs of the Society shall be managed by a Council, consisting 
of a President, four Vice-Presidents, Treasurer, two Secretaries, and 
13 Members, who shall be elected from the general body of ordinary 


members. 


4.—The President and other officers and members of Council shall be 
annually elected by ballot. The Council shall prepare a list of such 
persons as they think fit to be so elected, which shall be laid before the 
general meeting, and any member shall be at liberty to strike out all or 
any of the names proposed by the Council, and substitute any other name 
or names he may think proper. ‘The President and Vice-Presidents shall 


not hold office longer than two consecutive years. 


5.—The Council shall hold their meetings on the day of the ordinary 
meetings of the Society, before the commencement of such meeting. No 


business shall be done unless five members be present. 


6.—Special meetings of Council shall be held at the discretion of the 


President or one of the Vice-Presidents. 


7.—The Council shall prepare, and cause to be read at the annual 


meeting, a report on the affairs of the Society for the preceding year. 


9 
8.—Two Auditors shall be elected by show of hands at the ordinary 
meeting held in January. They shall audit the Treasurer’s accounts, and 


produce their report at the annual meeting. 
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9.—Hvery candidate for admission into the Society must be propcesed 
and seconded at one meeting and balloted for at the next; and when two- 
thirds of the votes of the members present are in favour of the candidate 
‘he shall be duly elected. No new member shall be entitled to any of the 
privileges and advantages of the Society until he shall have paid _ his 


‘subscription for the first year of his membership. 


10.—EHach member shall have the right to be present and vote at all 
‘general meetings, and to propose candidates for admission as members. 
He shall also have the privilege of introducing two visitors to the ordinary 


-and field meetings of the Society. 


11.—No member shall have the right of voting, or be entitled to any of 
‘the advantages of the Society, if his subscription be six months in arrear. 
And if any member’s subscription shall be in arrear for three years, the 
Council shall have power in their discretion to remove his name from the 
List of Members, and he shall thereupon cease to be a member, and to. 
‘have any claim or interest in the Society or its property; but this 
Rule is without prejudice to any claim which the Society may have 


-against such member for arrears of subscriptions. 


12.—The annual meeting shall be held on the fourth Wednesday in 
February, for the purpose of electing officers for the year ensuing, for 
receiving the reports of the Council and Auditors, and for transacting any 


other business. 


13.—Notice of the annual meeting shall be given at the preceding 


ordinary meeting. 


14.—The ordinary meetings shall be held on the fourth Wednesday in 
‘the months of October, November, January, March, April, and May, and 
‘the second Wednesday in December, or at such other date and at such 
place as the Council may determine. ‘rhe chair shall be taken at 8 p.m., 
‘and the business of the meeting being disposed of, the meeting shall 


resolve into a conversazione. 


15.—Field meetings may be held during the summer months at the 
discretion of the Council ; of these, due notice as respects.time, place, &c., 


shall be sent to each member. 


16.—Special meetings shall be called by the Secretaries immediately 
upon receiving a requisition signed by not less than five members, such 


requisition to state the business to be transacted at the meeting. 
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Fourteen days’ notice of such meeting shall be given in writing by the 
Secretaries to each member of the Society, such notice to contain a copy 
of the requisition, and no business but that of which notice is thus given 


shall be transacted at such special meeting. 


17.—Members shall have the right of suggesting to the Council any 
books to be purchased for the use of the Society. 


18.—All books in the possession of the Society shall be allowed to. 
circulate among the members, under such regulations as the Council may 


deem necessary. 


19.—The microscopical objects and instruments in the possession of the 
Society shall be made available for the use of the members, under such 
regulations as the Council may determine; and the books, objects, and 


instruments shall be in the custody of one of the Secretaries. 


20.—The Council shall have power to recommend to the members any 
gentleman not a member of the Society, who may have contributed 
scientific papers or otherwise benefited the Society, to be elected an 


honorary member ; such election to be by show of hands. 


21.—No alteration in the rules shall be made, except at the annual 
meeting, or at a meeting specially convened for the purpose, and then by 
a majority of not less than two-thirds of the members present, of which 
latter meeting fourteen days’ notice shall be given, and in either case 
notice of the alterations proposed must be given at the previous meeting, 


and also inserted in the circulars sent to the members. 


Rist of Wembers. 


Members are particularly requested to notify any change in their 
address to the Fon. Secretaries, Kidbrooke Lodge, 
Blackheath, SL. 


Notre.—Members against whose names an asterisk is placed were Members 
either of the West Kent Natural History and Microscopical Society 
or of the Blackheath Photographie Society in 1868, at the time of 
the amalgamation of these Societies, the Society as at present 
constituted having been formed upon such amalgamation. A date 
against the name of a member shows the date of his election. 


Honorary (Memféers, 


*Bossey, F., M.D., Oxford Terrace, Red Hill, Surrey. 
=Collimewood, —DriCa “MOA. BM. (Oxon), \M.R.C°P.. F.ES., &e., 
69, Great Russell Street, W.C. 


S96 Dallinger, ‘Rev. W. HH. D:D, D.C.L., ‘LL.D., F.R.-S.,, F.L:S8., &e.; 
Ingleside, 38, Newstead Road, Lee, 8.E. 


*Glaisher, James, F.R.S., F.R.A.S., The Shola, Heathfield Road, 
South Croydon. 


*Jones, Sydney, 16, George Street, Hanover Square, W. 
1864 Vogan, James, Tauranga, New Zealand. 


Some valtshire.; Rey Prot... Thomas, M:A., F.L.S,,.:F-R-A.S., -F-G.S:;, 
25, Granville Park, Blackheath. 


Life Memfers. 


_ *Dawson, W. G., Plumstead Common. 
1870 Dewick, Rev. E. S., M.A., F.G.S., 26, Oxford Square, Hyde Park, W. 


1876 Donaldson, T. O., M. Inst. C.H., 49, Lee Terrace, Blackheath. 
(Council.) 


1886 Green, Joseph F., West Lodge, Eliot Vale, Blackheath. 
1878 Jones, Herbert, F.L.S., F.S.A., 42, Shooter’s Hill Road, Blackheath. 
(Hon. Treasurer.) 
1876 Knill, Alderman Sir John, Bart., South Vale House, Blackheath. 
1865 Avebury, Lord, F.R.S., &c., High Elms, Farnborough, R.8.O., Kent. 
1882 Smith, Frederick W., Hollywood, 63, Lewisham Hill, Blackheath. 


1882 


1892 
1883 
1897 
1897 
1867 
1900 


1897 
1899 
1897 
1890 
1897 
1875 
1866 
1890 


1892 


1884 


1897 
1897 
1898 


1876 
1887 
1899 
1897 
1887 
1899 
1896 


1896 
1895 
1871 
1901 
1896 
1873 
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Hrdinary Members, 


Adams, Harold J., M.A., F.R.A.S., St. John’s, Cedars Road, 
Beckenham. (Cowncil.) 


Adkin, R., Wellfield, Lingards Road, Lewisham. 

Ballance, A. W., Park Lodge, Blackheath Park, S.B. 

Bennett, C. J., The Homestead, Manor Way, Blackheath. 
Bennett, H. F. T., 4, Upper Park Place, Blackheath Park. 
Billinghurst, H. F.,35, Granville Park, Blackheath. (President.) 


Billinghurst, W. B., B.A., 35, Granville Park, Blackheath. (Hon. 
Secretary.) 


Blakesley, Thomas H., M.A., C.H., 3, Eliot Hill, Blackheath. 
Botwood, Rev. H. K., B.A., 17, Craigerne Road, Blackheath. 
Butcher, W. F., F.C.S., 4, Eliot Vale, Blackheath. 

Cox, F. J., Lustleigh, Dorville Road, Lee. 

Dannatt, W., F.E.S., Donnington, 75, Vanbrugh Park, Blackheath. 
Deed, Alfred, Heathfield, Priory Lane, Blackheath. (Vice-President.) 
Dewick, J., 59, Clarendon Road, Lewisham. 


Dolling-Smith, H., Dinapore, Oakwood Avenue, Beckenham. 
(Cowncil.) 


Draper, Geo., F.R.G.S., 82, Shooter’s Hill Road, Blackheath. 
(Council.) 


Edwards, Stanley, F.R.G.S., F.L.S., F.Z.S8., Kidbrooke Lodge, 
Blackheath. (Hon. Secretary.) 


Gover, A. S., 10, Lee Park, Blackheath. 
Gover, W. H., 12, Lee Park, Blackheath. 
Greenhough, D. W., 12, Brandram Road, Lee, 


*Groves, William, Grove House, Shortlands, Kent. 


Hainworth, H., Kirton, 54, St. John’s Park, Blackheath. (Cowncil.) 
Harvey, S. Smith, . (Cowncil.) 

Hayward, W. B., The Mission School, Blackheath. 

Hilton, John, 52, Southbrook Road, Lee. 

Jones, Arthur Goddard, 3, Talbot Place, Blackheath. 

Kerr, R., F.G.S., 18, Ormiston Road, Blackheath. 


Kidd, Walter, M.D., F.Z.S., 12, Montpelier Row, Blackheath. 
(Cowncil.) 


Kiddle, R. N., 46, Lee Terrace, Blackheath. 

Lindwall, Stanley, 13, Crescent Road, Brockley. 

Low, Edwin, 3, Eliot Park, Blackheath. 

Low, V. H., 34, Granville Park, Blackheath. 
MacDougall, Jas. T., Dunolly, Morden Road, Blackheath. 


McLachlan, Robert, F.R.S., F.L.S., West View, 23, Clarendon Road, 
Lewisham. ( Vice-President.) 
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May, Morgan, 60, Shooter’s Hill Road, Blackheath. 
*Purvis, Prior, M.D., 5, Lansdowne Place, Blackheath. 
Ryley, Thomas, 7, Park Place, Blackheath Park. 
Saunders, H. 8., Chelgrove, 16, Corona Road, Lee. 
Saunders, M. L., 18, Blessington Road, Lee. 
Smith, Nicholson, 68, Granville Park, Lewisham. 
Smith, W. Johnson, F.R.C.S., Seamen’s Hospital, Greenwich. 


Soames, Rev. Werner H. K., M.A., The Vicarage, Westcombe Park 
Road, Blackheath. 


Stone, Arthur, B.A., 3, Lansdowne Place, Blackheath. 
Stone, Charles, 6, Vanbrugh Terrace, Blackheath. 
Stone, Edward, 3, Lansdowne Place, Blackheath. 


Stone, John M., M.A., 5, St. Germans Place, Blackheath (Vice- 
President.) 


Tayler, Francis T., M.B., B.A., Claremont Villa, 214, Lewisham 
High Road. (Vice- President.) 


Walker, G. M., 35, Bennett Park, Blackheath. 

Weare, Joseph C., 77, St. John’s Park, Blackheath. (Cowncil.) 

Webster, A. D., F.R.S.E., Blackheath Lodge, Greenwich Park. 

Webster, William, F.C.S., 50, Lee Park, Blackheath. (Cowncil.) 
*Wire, T. B., 54, Crooms Hill, Greenwich. (Cowncil.) 


Witherby, Harry F., F.Z.S., M.B.O.U., 1, Eliot Place, Blackheath. 
(Cowncil.) 


- Woolrych, Herbert R., M.A., 59, Shooter’s Hill Road, Blackheath. 


Wrigley, P. T., M.A., Shrublands, Kew, Surrey. (Cowncil.) 
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Dreetings of the Society, 


FOR HE SESSION “1901-2: 


Wednesday, March 


99 


The Chair is taken at 


_ April 


May 


October 


November ... 


December 
January 


February 


27th, 1901. 


24th ,, 
een aa 
23rd ss 
27th ae 
1ith i 


22nd, 1902. 


26th __,, (Annual) 


Eight o’clock. 


THE MEETINGS ARE HELD IN THE HALL OF 


THE MISSION SCHOOL, BLACKHEATH. 
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